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Weak Links in KRAS Mutant Cancers
PAGE 821 and PAGE 835
Despite considerable efforts, previous attempts at therapeutic targeting of oncogenic KRAS alleles, which occur in 30%
of human cancers, have not met with success. Using RNAi-based synthetic lethality screening, Scholl et al. identified
a serine/threonine protein kinase, STK33, that is selectively required by mutant KRAS-dependent cancer cells, irrespective
of tissue origin and genetic context. In an independent RNAi screen to identify genes synthetically lethal with KRAS muta-
tions, Luo et al. uncover a mitotic pathway that involves the PLK1 kinase, APC, neddylation machinery, and proteasome
and that supports Ras mutant cell viability. Together, these studies illuminate pharmacologically tractable targets for the
treatment of Ras mutant cancers and underscore the potential of functional screens for uncovering new therapeutic targets
in cancer.
A Helicase Stepping Downstream
PAGE 849
Two families of helicases, superfamilies 1A and 1B (SF1A and B), move in opposite direc-
tions along nucleic acids. To date, structural analyses have focused on SF1A proteins
thatmigrate from the 30 to the 50 end. Now, Saikrishnan et al. report crystallographic anal-
yses of an SF1B helicase that translocates in the 50-30 direction. The authors present
structures of RecD2 from Deinococcus radiodurans and ssDNA in the presence and
absence of an ATP analog. In concert with biochemical data, the structures point to
a step size for translocation of one base per ATP hydrolyzed and reveal a mechanism
for nucleic acid translocation in the 50-30 direction.
Plant Immune Systems Tune In to NPR
PAGE 860
Immune responses in eukaryotic organisms involve tight regulation of gene expression. NPR1 is a key transcriptional coac-
tivator in the plant immune system. In this issue, Spoel et al. report two roles for proteasome-mediated turnover of nuclear
NPR1 in controlling plant immunity. Under normal conditions, low levels of NPR1 are degraded to prevent inappropriate acti-
vation of pathogen response genes. Following pathogen attack, however, an elevated flux of NPR1 to the nucleus stimulates
a transcriptional response. After transcription, the coactivators are marked by phosphorylation that targets them for degra-
dradation. The authors find that turnover of the phosphorylated proteins is required for achieving full disease resistance.
Myelomas Are Indebted to DEPTOR
PAGE 873
The mTORC1 and mTORC2 pathways regulate cell growth, proliferation, and survival. Here, Peterson et al. identify DEPTOR
as a novel mTOR-interacting protein whose loss activates the mTORC1 and mTORC2 signaling pathways and promotes cell
growth and survival. By relieving feedback inhibition from mTORC1 to PI3K signaling, the overexpression of DEPTOR acti-
vates PI3K and Akt and protects cells from apoptosis. The authors find that while DEPTOR expression is low in most cancers,
DEPTOR is highly overexpressed in a subset of multiple myelomas and is necessary to maintain PI3K signaling and cell
survival in this cancer type.
Time Constant for Cytokinesis
PAGE 926
Cytokinesis is accomplished by constriction of a cortical contractile ring, which
completes cell division to generate the two daughter cells. Here Carvalho et al. find
that during the first five embyonic divisions in C. elegans, cytokinesis is completed in
the same amount of time, despite the reduction in cell size during successive divisions.
Thus, the time required for cytokinesis appears to be independent of cell size. The
authors go on to propose a model to explain how the ring might retain a structural
memory of its initial size as it progressively disassembles. This ‘‘scalability’’ of constric-
tion likely facilitates the coordination of mitotic events with cytokinesis when cell size
varies.
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Nonstop Happyhour
PAGE 949
Few treatments are currently available for alcohol use disorders. Using Drosophila as a model
organism, Corl et al. identify a gene, happyhour, that when mutated results in flies resistant to
the acute intoxicating effects of ethanol. The authors go on to show that happyhour functions
as an inhibitor in the EGF receptor pathway. Strikingly, inhibition of the EGF receptor by admin-
istration of the FDA-approved drugs erlotinib and gefitinib decreases ethanol consumption and
preference in a preclinical rat model of alcoholism. The EGF receptor therefore provides an
attractive new target for therapeutic approaches in treating alcohol use disorders.
Fab Four for Proteasome Assembly
PAGE 887 and PAGE 900 and PAGE 914
The proteasome is central to regulated proteolysis and protein quality control. The proteasome consists of the 20S core and
19S regulatory particles (RP). The RP mediates substrate recognition and unfolding, but its biogenesis is poorly understood.
Now three papers in this issue find that RP assembly is facilitated by four assembly chaperones. Using yeast genetics and
biochemical strategies, Funakoshi et al. and Saeki et al. show that the chaperones form distinct subcomplexes with compo-
nents of the RP and escort them to form the mature RP. Likewise, Kaneko et al. describe the chaperones and assembly
process in the mammalian system using complementary approaches. These studies suggest that RP assembly is a highly
organized, elaborate, and conserved process.
If Mice Could Speak.
PAGE 961
It has been suggested that two human-specific amino acid substitutions in the tran-
scription factor FOXP2 have played a role during the evolution of human speech.
Enard et al. analyze mice that are ‘‘humanized’’ with respect to these amino acids.
They find that corticobasal ganglia circuits, as well as vocalization patterns in mouse
pups, are affected. Many of the phenotypes observed with the ‘‘humanized’’ mice are
opposite to those observed in animals hemizygous for mouse Foxp2, suggesting that
the human-specific substitutions confer a new or enhanced function to the protein.
This study provides an example of how the evolution of human-specific traits may
be studied in a model organism.
Rho Actin’ Like a Rab
PAGE 938
Rho and Rab GTPases are key regulators of the actin-based cytoskeleton and
membrane trafficking, respectively. Now Espinosa et al. show that the atypical Rho
GTPase family member RhoBTB3 is actually an ATPase that functions together
with Rab9 in protein transport from endosomes to the Golgi complex. Rab9 binding
activates ATP hydrolysis by RhoBTB3. The authors go on to characterize a role for
RhoBTB3 on membranes, thus implicating a Rho protein in membrane coat
dynamics.
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